FIG. 3A shows a perspective view of as optical mod- 
ulation device according to the present invention. HQ. 
38 and FIG, $C respectively show s Ma cress sessional 
view and g fraa? crass cecticufd view thereof. £0 

In FIG. 3, o group of (scaaniag) electrode* compxi> 
ing a plurality of electrodes 302 ore formed in a psedle- 
temiised pattern by etching on a base plate M& of gfess, 
picstk, Gtc Oh She ctesfcrodeo, on hxsukifcmg Sim io 
lorsneCL un tne lasmarmg ium n piurauiy ui Dpinzw <?j 
membera are formed and arranged in a stripe form The 
sp&csr raesabsrs may be formsd in shapsa other than the 
stripe shape* It 5s preferable that the spaosr memberc 
arc forsiad by sslecting a suitable siaterse! selected 
from amterkls having a hardness lower than that of the 30 
frttuiftfiog film For example, there m^y be used 
resbs s&ch as polyvinyl alcohol, polyimidg, polyamide 
imide, polyester imide, poIypatssylySeae, polyester, 
polycarbonate, polyvinyl ace&U poiyviayi chloride, 
polyvinyl acetate, polyanaide, polycfyze&d? cellulose 33 
resist melamine reoin, urea ream, acrylic ?e&n, etc, 
photo&snsitive polyiiaide, photosendve polyamide, cyc- 
lic rubier photoresist* phenol novolac photoresist, §1^ 
iron b£am resist (polymethyi methacrylate, cpoxidis^d- 
lApolybutadieng, etc.) 60 

Oa the other toad, the insulating 01m SOU may be 
selected from materials capable of preveatrag electric 
currents from Sowing into molecular layers of the liq- 
uid crystal 303 and having a hardnnss higher than that 
of the above-mgntaossed spac^ mgmbgrs For in° 63 
stance, the insulating film 303 may be formed by using 
compounds selected from silicon aitride p silicon mtside 
containing hydrogen, silicon carbide, silicon 


TubbS^aT^ovide the wdl effect for the orientation of fol'^^Cf^ 
the liquid crystal In this iiKJ&fficep fcfc£ liquid crystal $03 u 
having blotabttlty k contact with the side walla $M and 
307 b horizontally aliened or odented in q direction 
porcM or sufes&mioily parallel to the base plate SOS, La 
in the rubbing direcSsosi O'hosaogeneous orientation"), 
since the insulating film §03 does not have & wall effect 
for preferentially orienting the liquid crystal or has only 


As stased above, the insulating flhn is formed by 


higher than that of the apecer massbero £Ct4 Accord- 
ingly, ovea If tho issuiatSsg Slfca 303 is rubbed, the plans 
3®8 thereof does oot have a preferential direction for 
orienting the liquid crystal (in contact therewith) to a 
thtrd, mg&&tabl£, or Gtrongly Gtable, state directed in 
one direction. However, when there are no side walla 
and to whkh thg wall effect it givaa by th^ 
above-snemtioEsed n&biag treatoest (vis. there is no 
influence of the wall eSFeci therasromd), k is poscibk 
for the plane to have a weak wall effect for horison- 
taily orienting the liquid cryotal in random direcdonEL In 
this instance, it is preferable thas a wall affect for vertU 
cslly orienting a liquid crystal (homeotropsG orienta° 
tion) is not given to the plane $K3. Further, the aide 
walls §3$ and 307 aad the plane &S& thus rubbing treated 
may preferably be rinsed with scetone, etc. and thereaf- 
ior subjoctod to a surfece tr&a&ftgnt u&mg & horizontal 
slsgnm^at ©gent e.g, a silgn© coupling sgent, a surfaes 
active agent for horisoatal alignment, etc. 

The optical modulation device according to the pres- 
ent invention ia further provided with another base 
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As examples of passivation materials c^ri b$ £ited litifoi dfoxfdi, lil||oh 
nitride;, a coniv^ritional ox ide/n itride/ox ide or fej jufc.* |ls|b4 passivation 


ivi etn oa co i m prove 
providing an oxygen rich film over the tc^i surface of a 
passivation layer 


u,. 


l|iiiMi|ns[riig: a lielptric materia I such ai^liil iciti : ||y|h j|| siJilbn 

( p no|pi ; ha*epsi Ilea te- g I ass ) , Porop hds ph osl I i ea te glass ||||^;ph osp h a te 
- glass) , borosillca^ 

; plasma etehee! silicon n i tnide^ titdn i urn oxide, silic|n||)Xf mtrides, ete s 


silliite 
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pattern; 


: sMiii§iiiij^ 

fading saii second plurality of electrodes and with said spacers! between saill 

:S;y|l3|iir^ti|^J:ilidii : vlillllllllilililiiliJ 


12. A method as defined in claim 11 wherein said spacers are forrtied of 
electrically insulating material. 


liiiilfflniiiiiiiii 

spacers includes applying a continuous layer of sp§cer material pyler: slid % 

iiiiH^ 

materia! to leave remaining said spacers in said pr^^i^rrninid patt#W. 


17. A method as defined in claim 11 including the step of forming fia 
plurality ofeaid spacers on both said substrates; iri a Predetermined pattern^; 
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the color filter layer 31 and an FLC 35 is disposed. The protection layer 32 
can also be provided with an insulating property and an alignment control 
property. Reference numerals 33a and 33b denote substrates comprising, e.g. 
glass plate or a plastic film, on which stripe-form transparent electrodes 34a 
and 34b constituting matrix electrodes of ITO (indium-tin -oxide ), etc., are 

36 is an align; 


provided 


I i r\ m amI* r*r\r\ f-t-rN I film anrl fan 
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The protection layer 32 used in the present invention may be formed of any 
material selected from inorganic insulating materials such as silicon nitride, 
silicon nitride containing hydrogen, silicon carbide, silicon carbide 
containing hydrogen, silicon oxide, boron nitride, boron nitride containing 
hydrogen, cerium oxide, aluminum oxide, zirconium oxide, titanium oxide, 
magnesium fluoride, SiO and SiO.sub.2 ; or organic insulating materials such as 
polyvinyl alcohol, polyimide, polyamideirnide, polyesterimide, polyparaxylylene, 
polyester, polycarbonate, polyvinyl acetal, polyvinyl chloride, polyvinyl 
acetate, polyamide, polystyrene, cellulose resin, melamine resin, urea resin, 
acrylic resin and photoresist resin. The thickness of the protection layer may 
suitably be 5000 .ANG. or less, preferably 100-5000 .ANG., particularly 
500-3000 .ANG.. 


In order to form a liquid crystal device with a panel size, a spacer member, 
e.g., in an elongated shape having a substantially larger length than a 
diameter such as glass fiber, or a substantially spherical or spheroidal shape 
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aispiay device in accordance wicn tne present invention is con rig urea in a 
preferred embodiment so that the spacers do not sink into the interlayer 
insulating film by optimizing materials of the interlayer insulating film and 
spacers . As a result, various problems with the liquid crystal display device 
using the resin-made interlayer insulating film are successfully solved. 


In addition, in order to keep the space between the substrates constant, the 
liquid crystal display device preferably includes a middle film, provided on 
the sealing area of the base substrate, having better adherence than the base 
substrate. With this configuration, the adherence of the sealing member 
portion is improved, and the highly reliable liquid crystal display device can 
be obtained. Moreover, the middle film is preferably at least one film 
selected from the group consisting of a metallic film, a nitride film and an 
oxide film. In this case, the material for the middle film becomes the same 
with the material for the source wiring of the switching element and the like. 
Therefore, one process can be shared for forming the switching element and for 
forming the middle film, which is especially preferable. 


Spacers 7 are provided between the TFT substrate 10 and the opposite 
substrate 20 to maintain the space therebetween. Here, an acrylic resin having 
a Rockwell hardness of M90 is used as the interlayer insulating film 9, and a 
polystyrene having a Rockwell hardness of M80 is used as the spacers 7. 
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Liquid crystal display device 


A; liquid crystal display device is provided with a ^|s£|h;jng f teime||;;|j* 
i||gh^plllll-:^l : Cfo WlSllS 
life la||||l|llatjii |;f ||rn is proviied ; on the switch iffl A 
ele&ode: con necled w ith the switching ejenient is p rpy ideft on the! j pterplfr 
insuiathilfiliTi .. ' ioreove r, a s (tjacesr-f hg ^ithickiilsi: of a ; jjqjl<| : * 
crystal la|er constant is : disposed in trie liquid : fc*ryst§ I ll^ela i jsj|a 
rt:im j i|l:||if balmg; the: I iquiid |rys^al; l^#r{ ' jMjMjB^^ 
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irii spacers laHi jdtipffiAiM ■ 
of a defective ratio and ir^li^bility Mlllllilllllllif*: iliifiig 


|he liqli:d;lii:p^llaf jnkpl into trie iriterlayir 
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fMllyy the ma h ufacturing ■; p rpless p ;; the] ; cp v entjpn a II \p\ q|d |§rj|||l j 
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Detailed Description Text - DETX (34): 

The device may also be equipped with one or more passivation layer(s) as 
desired and/or necessary, comprising a dielectric material such as a silicate 
(silicon dioxide, tetraethylorthosilicate based oxides, etc., phosphosilicate 
(phosphate-silicate-glass), borophosphosilicate glass (borophosphate-silicate 
glass), borosiiicate-qiass. oxide-nitride-oxide glass, tantalum pentoxide, 
plasma etched silicon nitride, titanium oxide, silicon oxy nitrides etc. Bonding 
contact masks may be used to expose bonding pads for bonding during asse 
The methods for forming of such passivation layers and bonding pads is 
conventional and known to those of ordinary skill in the art. 
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Examples of passivation materials are silicot:d^ 
illillilillil oxide/nitride/oxide liijilj 
d|sire| and^«|r n|ce$sN|f, comprising !;a 
(sii)icol dioxide, fetrgethyloj^ based oijllsf: 1 !^ 
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